This article reports the development, application and results of a baseline investigation of contract research staff in 2007 in the Medical School at the University of Sheffield which was carried out in order to develop a specifically tailored training and career development programme and allow for future impact evaluation of the scheme. Postdoctoral researchers reported on their perceived skill levels, academic achievements, career motivations and the current research environment. Results indicated that transferable skills related to communication and awareness of the process of research (i.e. the process of acquisition of funding, commercialisation of research outputs) were lacking. Furthermore, these skills were associated with higher publication outputs, and improved with mobility between institutions at postdoctoral level. This paper also describes how the findings from the baseline evaluation were used to develop a programme to address the lower ranking skills and evaluate the impact of the programme.
Introduction
In the United Kingdom (UK) in the 1990"s, concerns were growing amongst the research funding bodies regarding PhD completion rates and the work skills PhD postgraduates could bring to the economy. Commissioned by the government, Sir Gareth Roberts, produced a report that reviewed the supply of science and engineering skills (Roberts 2002) . It was reported that there had been unsatisfactory training in skills required for both academic and non-academic careers for contract research staff. Recommendations included the introduction of a minimum of 2 weeks per year transferable employability skills development. The outcome of the report was a new government funding scheme, known as "Roberts Funding" delivered by the Research Councils to allow Universities to implement the recommendations.
Since then a number of reviews (Leitch (2006) and Lambert (2003) ) and policy documents (European Commission (2005) and Concordat (2008) ) on skills and employment have been commissioned by the government to enhance the skills and employability of workers including fixed term contract researchers. These initiatives agreed on the requirement for higher quality training which meet the needs of employers.
Within the School of Medicine, at the University of Sheffield, this project was driven in 2006 by the clear need to deliver greater training and career support to a contract research staff population that had become de-motivated, had poor self-awareness, lacked career planning and structure and had limited involvement in the School and University. The vision was to create a training and career development programme designed by and tailored for the researchers on fixed term contracts (the majority of which are postdoctoral researchers) which also improved the career structure within the School and engaged the researchers. A postdoctoral researcher"s society was set up in order to encourage dialogue between the researchers and the School management groups. It empowered them to speak out about their issues and become involved in improving the support that was needed. Additionally, a Committee was established with membership from the academic staff, post-doctoral researchers, the University of Sheffield Research and Innovation Services and the Medical School Research Team to respond to these issues by launching a career development programme and assessing its effectiveness.
Assessment of the baseline level of skills, experiences and achievements is therefore important to establish what skills should be improved and as a benchmark to relate back when measuring progress. Bromley et al, (2007) reported the successful use of a competency-based self assessment method to capture the baseline skills of research students. However to date, baseline studies of postdoctoral researchers, before a training programme has been established, has not been reported.
This study reports for the first time the baseline self perception of skill levels of postdoc researchers in our Faculty. The skills of those who are more successful academically, have been a postdoc for longer or have experience of working in other institution have been compared against the mean to identify skills that have benefitted them. These data has been used to design a new, specifically tailored training programme for the postdoctoral researchers in the School.
Methodology

Design of the study
A questionnaire (appendix 1) was designed to determine the experiences, opportunities and challenges of postdoctoral researchers in the areas of academic achievements, the research environment they currently worked in, previous experience, future career motivations and an analysis of their skills. The first sections on induction and previous experience enables collection of demographic data on the participants to compare various factors such as time as a postdoc and location of research career to further information gathered in the questionnaire.
It was vital to researcher development nationally that a shared understanding was reached regarding the skills that researchers required in order to progress and develop their skills. The UK Research Council produced the Joint Skills Statement (JSS) (RCUK 2001) which presents the skills a PhD postgraduate requires in the form of a list of competencies and this was adopted in the context of this research .
Not until recently in 2009, was there an equivalent national statement for research staff. Vitae (2009) developed an overarching competency framework termed the Researcher Development Framework which builds on the JSS in full, in order to address this need (Vitae 2009 ). The framework promotes professional development to researchers (from the start of a PhD through to Professor) by describing the knowledge, skills, behaviours and personal qualities a researcher should strive to develop. Without the Framework it was felt that although the JSS skill levels should have already been met by postdoctoral level researchers, this recognised standard would be the most suitable measure of skills and had previously been used by Bromley et al (2007) to develop a baseline needs analysis tool for PhD students. In the present study a five-point scale was used to score researchers perceptions of their skills, where 1 was deemed to be poorly skilled in that area and 5, excellent skills.
The survey also included questions on the research environment to identify possible links with how a researcher"s opinions of the School might have an effect on their skills and productivity. Academic achievements to gauge researcher"s success in publishing, grant funding and presenting their research findings also featured as did respondents future career plans to identify any differences in achievements or skills between the various categories. The questionnaire was also designed to report on the training and development needs of the researchers, in order to design a new training and development programme specifically tailored to the needs of the postdoctoral researchers.
The questionnaire was administered to all postdoctoral researchers (n=150) in the School of Medicine at the University of Sheffield. The project obtained ethical approval by The University of Sheffield"s research ethics committee. 46 of the 150 questionnaires were returned representing a 31% response rate.
Data Analysis
The mean score for each individual skill was calculated and ranked from highest to lowest. To determine if the skills perception score was significantly higher or lower than expected the mean for all scores was calculated (3.7) and each skill perception score was tested against this using a one-sample t-test.
A two-independent-sample t-test was used to examine differences between skills perception by researchers who did their PhD in Sheffield or at another institution and for those who had been a post-doc in Sheffield only or those who had undertaken a post-doc elsewhere. To analyse the effect of time spent as a post-doc, firstly the median time spent as a post-doc was calculated (5 yrs) and then a two-independentsample t-test was used to investigate differences between those who had been a postdoc for less than 5 years and those who had been a post-doc for 5 years or more.
To examine the relationship between skills perception and numbers of poster or papers that respondents had published the Kendall-Tau test for correlation was performed. Finally, to analyse the correlation between time as a post-doc and publications Spearman rank correlation was used as neither of these data follow normal distribution. All analysis was performed using SPSS 16.0.
Results
Communication and awareness of the Research Environment in which successful
research takes place are the weakest skills.
The distribution of scores from all ranked skills (1606) across the 46 respondents is shown in Figure 1 . The mean for all scores was encouraging at 3.7 as this is just higher than the stated average skill rating of 3 from the population as stated as the middle score on the questionnaires 1-5 ranking options. Of significance 61 % of the skills ranked were above average. However, these skills are associated with researchers at PhD level, with 39 % of skills being average or below average. Such instances suggest that the latter group would benefit from further training. There were eight competencies which researchers rated themselves significantly more skilled compared to the mean. These are ranked in Table 1 and include skills within the areas of "Research skills and techniques", "Personal effectiveness" and "Teams/networking". Most respondents (n= 39) rated themselves as having good or excellent research skills capable of recognising and validating problems, demonstrate original independent and critical skills and analysis and knowledge of recent advances in their field. Participants felt they understood research methods and able to apply them in the field. This finding is to be expected from a group of postdocs with several years" research experience. Whilst most felt confident in reviewing and evaluating research findings interestingly at least 15 respondents (out of 46) felt less confident in their capacity for critical thinking and originality. Most participants saw themselves as flexible, open-minded and self-aware capable of identifying their own research training needs and motivated to do so drawing upon sources of support. Being able to communicate their research producing a coherent argument and articulate ideas was seen as important and skills and attributes that most respondents felt they had. However, several (n=12) suggested they would value further training in teaching and mentoring others.
Despite suggesting the need for further education and training in relation to project management (n=8), respondents perceived that they had excellent networking and teambuilding skills. This is possibly because they saw project management as a practical endeavour in terms of managing funds and meeting timelines as opposed to task allocation through people management.
In the top ranked skills, there is an absence of skills in the Categories of "Research Management", "Communication" and "Career Management and therefore would be suitable areas to initially focus on when a training and development programme is designed.
The eight competencies that were ranked significantly lower than expected from the mean skill level are shown in Table 2 . All of the communication skills scored in the bottom half of the rankings with the promoting the public understanding of science ranked lowest overall. This is a skill that is often unused by many Principle Investigators (PI) and therefore understandable that many junior researchers have not taken up the opportunity to practise this skill. In recent years, a greater number of funding bodies have been asking to see evidence of public engagement in their applications. This commitment to improving public engagement is highlighted in the RCUK"s recent "Expectations for Societal and Economic Impact" statement (RCUK 2009). In return for those who receive funding, RCUK expect that researchers will "engage actively with the public at both the local and national levels about their research and its broader implications". In these terms this is a key area for inclusion in education and training programmes. Interestingly the skills associated with the area "Research environment" were present in both the highest and lowest ranking skills. It is clear that this category of the JSS contains a variety of skills. Skills, which were more obviously related to the post-doc personal research (e.g. justify research techniques) scored high, however, skills which were related to the ability to see research in a wider context scored low.
Showing an insight into the transferable nature of research skills was considered an important attribute and further training was requested. Integral to this process was; the capacity to supervise; produce a professional Curriculum Vitae; submit effective high calibre job applications; and, present oneself confidently at interview. It was therefore clear that although researchers were committed to career development, they felt they were lacking in these skills. Indeed career management skills featured in the lowest eleven ranked skills.
Respondents (n=40) further indicated that they planned to continue to work in academia in an institute of higher education, and 29 of these saw themselves remaining at their current institution. This reflects the national trend seen in surveys such as the CROS (2009) where the majority of postdoctoral researchers wish to continue with an academic career. Several respondents saw themselves working towards a senior academic position including professorial, a permanent lectureship, senior research scientist and scientific officer in a laboratory management role. However, there was much mention of how it was felt that their planned career trajectory hinged on a willingness to continue in a succession of non permanent/fixed term contract positions. Others planned to work in the science industry (n=5), non science sector (n=1), retrain for another career (n=2), become self-employed (n=3) move abroad (n=4) or were unsure. One respondent was especially disenchanted with academic life and asserted they would do "almost anything except staying in academia". Table 3 shows the comparison between researcher"s skills and whether they wished to continue with an academic career. Those wishing to stay in academia had significantly higher skills at understanding the context in which research takes place and showed a trend towards having more self-discipline, motivation and thoroughness. Surprisingly those researchers who wished to stay in academia perceived themselves to have significantly lower project management skills than those who did not wish to stay.
Whilst more than 50% of researchers (n=29) planned to remain in their current institution over half of these 29 respondents felt this would not be realised due to a range of obstacles listed in The skill levels of researchers plateau with time and increase with mobility
Participants were asked how long they had been a postdoc. The median length of time spent as a post-doc was 5 years. Surprisingly, there was no significant difference in the majority (30) of skills between the group with 5 or more years post-doc experience and those under 5 years experience. This suggests that the skill levels of researchers by 5 years experience do not significantly improve with time.
Only 5 of the skills that saw an increase with time as a postdoc were statistically significant and all of these were from the "Research Environment" skills area, which is understandable as there are perceived to be more related to the day to day activities of a researcher. A trend of 6 skills were perceived to be worse in researchers with 5 or more years experience with the worst being "show self discipline, motivation and thoroughness". It is likely that those respondents who have been postdocs for many years are becoming disillusioned with their career prospects and losing motivation for their work.
Researchers were asked where they had carried out their PhD and previous postdoctoral experience. Most respondents obtained their PhD at Sheffield (n=25 / 54%) with the remainder awarded at other UK institutions, whilst two candidates had studied overseas and were awarded their PhD in Germany and the other in Russia.
There was no significant difference in skills perceptions between post-docs who had been awarded their PhD in Sheffield compared to those who had been awarded their PhD at an alternative institution. In contrast, researchers who had held a post-doc position somewhere other than Sheffield, irrespective of where they did their PhD, score themselves higher for every single skill assessed except the following which were scored equally: Appreciate standards of good research practice in the School/University Show initiative, work independently and be self-reliant Contribute to promoting the public understanding of research Overall, the trend revealed that those researchers who only have experience of one institution perceive they are much less skilled as a researcher and therefore are on average much less employable. It is clear that researchers who experience postdoctoral contracts in different locations have a greater confidence in their skills and are much more aware of the research environment and the process of research.
Researchers who are more outwardly focussed have a better publication record.
To determine the skills associated with a successful researcher respondents were asked about their publication and presentation records, as an indicator of their performance. They were asked to report on the number of first, middle and last author papers and the number of oral and poster presentations they had given. There was a significant correlation between skills related to a broader understanding of science and issues related to research and the number of papers published. The results are shown in Table 5 . Interestingly, the number of first author papers correlated with understanding the process of acquisition of funding and perceived ownership of career progression.
It is arguable that the researchers with a lower publication had better quality publication and so the number of papers published would not be a measure of productivity. To ensure that this was not the case the named respondents" (n=21) publication records were assessed using ISI Web of Science SM to identify the average citation per paper for each individual. The results of the average citation against the number of publications are plotted in Figure 2 and show a weak positive correlation (R 2 = 0.27) between paper numbers and citation rate/paper, suggesting that the lower number of papers of researchers is not due to better quality. It is of interest that those skills that were found to correlate significantly with higher publication numbers were also those which were found significantly below average in the ranking of perceived skills, reinforcing the importance of targeting those skills in the design of the training programme. 
Conclusions for the development of a tailored training programme
The questionnaire provided a useful data collection tool for generating a comprehensive baseline analysis on assessment of skills, development needs, demographic details and achievement. To set a reference for future impact evaluation of the programme, it is vital to identify the training and development needs of the researcher and the skills required to be successful.
The questionnaire highlighted a number of skills which fell below average and needed to be addressed. These were related to the areas of career development communication and awareness of research environment. It was interesting to discover that those skills were the ones associated with higher publication rates and were improved by career mobility between institutions, suggesting that those skills are key to the development of researchers and their employability. A general lack of support for training and career development together with limited ability of supervisors to provide sound career advice was in agreement with the findings of Åkerlind (2005 and 2009 ).
The questionnaire had several limitations, including the lack of demographic data on sex and age of respondents and the ability to misinterpret one question regarding fellowship funding. However, the main limitation to the questionnaire was that it can only measure perceived and not actual skill levels of the researchers.
Recommendations to overcome this limitation would be assessment of skill levels, although this would involve a benchmarking process for each skill assessed. Alternatively the same questionnaire could be posed to the researcher"s line manager in order to determine the level of discrepancy.
Based on the findings from the baseline questionnaire a programme called "Think Ahead" (Figure 3 ) was launched aimed at addressing the key findings from this research including; skills training (particularly in the areas of communication and research environment), encouraging and supporting career development and the career trajectory of researchers, improving the timing researchers respond to support to reduce numbers of contract cycles and aiding researcher mobility. Table 6 highlights how some of the programme features respond to the researchers recommendations. Communication Skills were all in the bottom 17 of the skills ranking Development of workshops to include, "presentation skills", "public communication and outreach opportunities", "writing up your research for publication" and "teaching and tutoring workshop. Additional activities to practise these skills include PhD mentoring, teaching opportunities and organised outreach activities with the public Research Environment Skills were lacking in the area of commercial exploitation, funding and evaluating researcher and awareness of issues.
Development of workshops to include, "Writing a successful grant application", "Ethics and Governance" and a scheme for commercial awareness which includes a "An introduction to commercial skills for life scientists" and mentoring for groups through the BioscienceYes competition. Project management for those wishing to stay in academia Development of SURE (Sheffield Undergraduate Research Experience) that enables Postdocs to be sole supervisors of undergraduates carrying out research for 6 weeks in the summer. This allows them to experience grant writing, project and budget management, recruitment, supervision and also gives the opportunity to generate independent data that can be used in future external grant applications.
In order to address the training and development needs identified in this study, a CPD programme was designed and developed. It was also deemed essential that the researchers themselves should be involved in the design and development of each course/event on the programme in order to ensure everything delivered meets the needs of the target audience. Cryer (1998) described the importance of linking skills training workshops to research skills development ideally embedded within the culture of the School in order to "make the skills part of the researchers everyday thinking". It was therefore vitally important that in order to create a high-quality training programme researchers engage with, their recommendations must be taken into consideration during development. Programme development would also need to centre on workshops that are linked with "working based learning opportunities" to embed these skills within the working environment of the researchers. Examples of these types of activities include; involvement in teaching and grant writing competitions.
Key issues in designing such a successful training programme to improve the skills of researchers include; (a) does it meet the stakeholder"s needs, and; (b) is an understanding of which skills are required by the employers and are key to productivity and which of those skills are lacking in the workforce. Moreover a robust assessment of the programme is required to verify its effectiveness and refinement. In addition there have also been questions about how the effectiveness of researcher training programmes could be assessed and monitored (Cameron et al, 2006) . Training workshops on the programme are designed to cover many transferable skills deemed as lacking from the data reported in this research. The programme however, is not solely a series of standalone workshops but sessions that lead into additional working-based learning opportunities and outcomes that can be monitored in order to strengthen the learning by putting the taught theory into practise. It is important to identify what the key performance indicators of programme are, in order to measure the impact the programme is having. It is therefore anticipated that this programme will produce the following measureable outcomes which should not only enhance the employability of the researchers but also inherently benefit the School:
Increased numbers of publications from post-doctoral researchers Increased numbers of fellowships and grants obtained with the input of the researchers Decreased numbers of researchers moving from contract to contract Increased number of researchers holding leadership positions outside the University and acting as ambassadors due to increased employability
The establishment of baseline data allows research to be carried out into the impact that specific training has on postdoctoral researchers and how that affects their perceived skills. For this reason, an evaluation model was designed alongside the programme from the beginning in order to be able to assess the impact of the development on the researchers in the future. Impact evaluation research regarding researcher development has started to emerge since we developed the model based on the study Alpay and Walsh (2008) have recorded the impact that attending a 3 day training course has on PhD student"s skills. A skills perception inventory (SKIPI) was used before and after the course to evaluate skills development. In contrast, the CROS (Careers in Research Online Survey, 2009) conducted by higher education institutions, is designed to gather anonymous views of research staff regarding their experiences, employment, career aspirations and development.
The evaluation model designed for the "Think ahead" programme is outlined below and since the development of our model, the Rugby Team Impact Framework (RTIF) (described in Bromley (2009)) was released which can now be used as a common language across the sector to gauge the level at which a particular evaluation activity can be placed. In response to this, our model has been mapped to the Framework and will be compared back to the baseline research as reported in this study.
The programme will be evaluated as a whole, covering levels 0-4 of the RTIF. After 2 years of the programme we will repeat the baseline questionnaire, surveying all postdoctoral researchers across the School and compare the results against the initial baseline review in order to report changes that have been made both to the School as a whole and to selected individuals. There will also be an element of focus groups and interviews/discussions. Change will also be monitored using comparisons between numbers of external grants and fellowships applied for and awarded as sole or coapplicant, publication records, awards, training engagement levels and CPD activity uptake (e.g. numbers of postdocs now carrying out public communication activities). Case studies on an individual"s exposure to and impact from the training programme will also be reported on.
Activities such as workshops, working-based learning opportunities, career days and the career mentoring scheme within the programme are also evaluated on an individual basis. The evaluation process covers levels 0 to 4 and includes; needs analysis, expectation identification and outcome determination in their design, on the day reactionnaires, 6 monthly questionnaires to assess learning and behaviour changes and long-term outcome monitoring. The data gathered at all levels is compiled and used to make modifications to the design and delivery of every session in order to further meet the needs of the target audience.
In conclusion this study successfully demonstrates the use of a baseline investigation of contract research staff in order to develop a specifically tailored training and development programme, based on the recommendations of the respondents and the skills rankings. Results revealed that perceived skill levels are affected by mobility and time spent as a researcher. The skills linked to publication productivity were also highlighted. Further evaluation of subsequent development opportunities for contract research staff in the School will allow impact to be measured against the baseline data. 
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